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Chattonella marina(C. marina), a harmful red tide phytoplankton, has been known to produce reactive oxygen
species (ROS) under the normal physiological conditions. In this study, we found that C. m rinahas potent radical
scavengers against superoxide anion ( O2-) and hydrogen peroxide as its own cellular components. The radical
scavenging activity of the aqueous extracts from C. marinawas examined by several assay systems. The extracts
showed the strong scavenging activity against O2- generated enzymatically by xanthine oxidase/hypoxanthine
system. Furthermore, O2- generated by C. marinaand Heterosigma akashiwowere also effectively  scavenged by the
extracts in a concentration-dependent manner, and in the presence of 100 µg/ml of the extracts, O2- levels in these red
tide flagellate cell suspensions became undetectable levels. Consistent with these results, the growth inhibition of
Vibrio alginolyticuscaused by C. marinaor H. akashiwowas significantly suppressed by the extracts with similar
extent of catalase and superoxide dismutase. The extracts showed partial scavenging activity against hydrogen
peroxide at the concentration at which O2- was almost completely scavenged, suggesting that relatively O2- specific
scavengers may exist in the extracts. Dialysis and gel-filtration experiments suggested that relatively low molecular
weight compounds present in the extracts may be responsible for the radical scavenging activity. 















































94 金，小田，村松：潮原因プランクトン，Chattonella marina に存在する活性酸素消去物質に関する研究
り測定した。本測定法においては，スーパーオキサイドに特
異性が高い化学発光試薬で，ルシフェリン誘導体である



















































Fig. 1 Effects of the extracts from Chattonella marinaon the
chemiluminescence response in xanthine oxidase/
hypoxanthine system.
MCLA (final 5 µg/ml) was added to xanthine
oxidase/hypoxanthine system in ESM medium, and then
chemiluminescence responses due to the superoxide anion
generated by xanthine oxidase/hypoxanthine system were
measured in the presence (●) or absence (○) of the
extracts from Chattonella marina. （□）; ESM medium
alone.
Fig. 2 Effects of the extracts from Chattonella marinaon the
chemiluminescence response in Chattonella marinaand
Heterosigma akashiwo.
Chemiluminescence responses in Chattonella marina(A)
or Heterosigma akashiwo(B) cell suspension were
measured in the presence (●) or absence (○) of the











Table 1. Effect of the extracts from Chattonella marinaon the
level of hydrogen peroxide in ESM medium.
Concentration of H2O2 (µM)
None                                                           7.39 ± 0.05
+ C. marinaextracts (100 µg/ml)               4.14 ± 0.04























Fig. 3 Effects of the extracts from Chattonella marinaon the
superoxide anion (O2) and hydrogen peroxide (H2O2) levels
produced by Chattonella marinaor Heterosigma akashiwo. 
The O2 (A) and H2O2 (B) levels in Chattonella marina(○)
or Heterosigma akashiwo(△) were measured in the
presence of indicated concentrations of the extracts from
Chattonella marina. The value in the absence of the
extracts was taken as 100%.
Fig. 4 Effects of the extracts from Chattonella marinaon the
bacterial growth inhibition caused by Chattonella marina
and Heterosigma akashiwo.
Vibrio alginolyticus(105 cells/ml) were inoculated into
Chattonella marina(A) or Heterosigma akashiwo(B) cell
suspension. After 7 h incubation in the presence of the
extracts from Chattonella marina(100 µg/ml) or SOD
(200 U/ml) + catalase (500 U/ml), or the absence of these
agents, the numbers of viable bacteria were measured by
colony formation assay. First column shows the number of
viable bacteria in ESM medium alone.
















































Fig. 5 Effects of dialysis on the superoxide scavenging activity of
the extracts from Chattonella marina.
Chemiluminescence responses in Chattonella marinacell
suspension was measured in the presence (△) or absence
(○) of the extracts from Chattonella marina, which were
dialyzed against 1 L of distilled water for 24 h and then
lyophilized.
Fig. 6 Gel-filtration of the extracts from Chattonella marina
through a column of Bio-Gel P-10.
One ml of solution of the extracts from Chattonella marina
(1 mg/ml in distilled water) was applied to a column (2 X
20 cm) of Bio-Gel P-10 which was previously equiriblated
with distilled water. The elusion pattern (A) was followed
by absorbance at 280 nm. The aliquate of each fraction was
added to Chattonella marinacell suspension and the
superoxide scavenging activity was examined similar way
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